Tourniquet shock in rats: effects of allopurinol on biochemical changes of the gastrocnemius muscle subjected to ischemia followed by reperfusion.
Recent data suggest that oxygen free radicals are implicated in the pathogenesis of ischemic injury. This study evaluates the effects of allopurinol, a xanthine oxidase (XO) inhibitor, on malonaldehyde generation, free sulfhydryl levels, oxygen consumption, and water contents of rat gastrocnemius muscles of female Sprague-Dawley rats subjected to tourniquet shock and after hind-limb reperfusion. Serum lactic dehydrogenase isozyme patterns after ligature release were also examined. Our results show that the four muscle parameters were not altered during 5 hr of ischemia, but that on hind-limb reperfusion, malonaldehyde production, SH levels, O2 consumption, and water contents were significantly altered in the control animals, but not in those pretreated with allopurinol. LDH serum patterns of the untreated animals showed the presence of all five isoforms; these were much less evident in the drug-protected rats. Our data suggest that following ischemia, the affected muscles are unable to recover their normal function when reperfusion is resumed. The subsequent damage is probably due to the generation of cytotoxic superoxide radicals formed during the XO-catalyzed transformation of hypoxanthine to uric acid on tissue reoxygenation. The severity of tissue damage is related to the duration of the ischemic episode possibly due to hypoxanthine accumulation during ischemia.